(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
28 March 2002 (28.03.2002) 




PCT 



i am iqiiiii » uiiii iiui mi i ii in kiiii nui mil mil mi iiiiid iiii i hi mi 

(10) International Publication Number 

WO 02/25956 A2 



(51) International Patent Classification 7 : 



H04Q 1/14 



(21) International Application Number: PCT/US0 1/28625 

(22) International Filing Date: 

12 September 2001 (12.09.2001) 



(25) Filing Language: 



(26) Publication Language: 



English 
English 



(30) Priority Data: 

09/66 1 ,929 1 4 September 2000 ( 1 4.09.2000) US 

(71) Applicant: ADC TELECOMMUNICATIONS, INC. 

[US/US]; 13625 Technology Drive, Eden Prairie, MN 
55344-2252 (US). 

(72) Inventor: MORGENSTERN, Todd, A.; 14840 Oakcrest 
Circle, Savage, MN 55378 (US). 

(74) Agent: BRUESS, Steven, C; Merchant & Gould PC, 
P.O. Box 2903, Minneapolis, MN 55402-0903 (US). 



(81) Designated States (national)'. AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, CZ (utility model), DE, DE 
(utility model), DK, DK (utility model), DM, DZ, EC, EE, 
EE (utility model), ES, FI, FI (utility model), GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SK (utility model), SL, TJ, TM, TR, TT, TZ, UA, 
UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional)'. ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Published: 

without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: TESTING BOX FOR A TELECOMMUNICATIONS SYSTEM 



< 

IT) 
IT) 

c5 




O 



(57) Abstract: A test box including a housing defining a front plane and a back plane. A plurality of jacks are positioned adjacent 
the front plane. The jacks define a plurality of rows of ports. Each row of ports includes at least 24 ports. The jacks also include 
electrical contacts corresponding to each of the ports. The testing box also includes a plurality of pairs of electrical connectors 
positioned adjacent the back plane. Each pair of electrical connectors includes an input connector for inputting signals into the test 
box and an output connector for outputting signals from the test box. The test box further includes a plurality of circuit boards 
positioned within the housing. The circuit boards include tracings for conveying signals from the input connectors to the jacks and 
for returning the signals from the jacks back to the output connectors. 



<WO 0225956A2 I > 



WO 02/25956 PCT/USO 1/28625 

TESTING BOX FOR A TELECOMMUNICATIONS SYSTEM 

This application is being filed as a PCT International Patent 
application in the name of ADC Teleconmiunications, Inc., a U.S. national 
5 corporation, designating all countries except the US, on 12 September 2001. 

Field of the Invention 

The present invention relates generally to telecommunications 
equipment. More particularly, the present invention relates to telecommunications 
10 equipment for use in twisted pair telephone carrier systems. 

Background of the Invention 

Telecommunications systems commonly include cables containing 
bundles of conductor pairs for transmitting telecommunications signals (e.g., voice 
only signals, data only signals, and combined/mixed voice and data signals, etc.). In 

15 these systems, mating connectors (e.g., 25 pair Telco or Amp connectors) are used to 
couple the cables to telecommunications equipment for processing. In a twisted pair 
telephone canier system servicing residential and/or businesses, the system may 
include an MDF (Main Distribution Frame), a POTS (Plain Old Telephone Service) 
splitter for separating voice and data signals, and a DSLAM (Digital Subscriber Line 

20 Access Multi-Plexer). For most systems, it is desirable to maximize the densities of 
the component parts. It is also desirable to be able to easily test the 
telecommunications lines of the system to identify errors. 

Summary of the Invention 

One aspect of the present invention relates to a telecommunications 
25 component including a circuit board having a first end and a second end. One or 

more jacks are connected to the circuit board adjacent the first end. The one or more 
jacks define at least 24 ports for receiving tip-and-ring plugs. The one or more jacks 
also include electrical contacts corresponding to each of the ports. An input 
connector is positioned adjacent the second end of the circuit board, and an output 
30 connector is also positioned adjacent the second end of the circuit board. Tracings 
are also provided for electrically connecting the input and output connectors to the 
electrical contacts. 

Another aspect of the present invention relates to a test box including 
a housing defining a front plane and a back plane. A plurality of jacks are positioned 
35 adjacent the front plane. The jacks define a plurality of rows of ports. Each row of 
ports includes at least 24 ports. The jacks also include electrical contacts 
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corresponding to each of the ports. The testing box also includes a plurality of pairs 
of electrical connectors positioned adjacent the back plane. Each pair of electrical 
connectors includes an input connector for inputting signals into the test box and an 
output connector for outputting signals from the test box. The test box further 
5 includes a plurality of circuit boards positioned within the housing. The circuit 

boards include tracings for conveying signals from the input connectors to the jacks 
and for returning the signals from the jacks back to the output connectors. 

A further aspect of the present invention relates to a 
telecommunications system including a main distribution frame, a splitter device, 

10 and a test box positioned between the main distribution frame and the splitter device. 
The test box includes input and output connectors. The test box also includes jacks 
defining ports for accessing (e.g., with a tip-and-ring plug) mixed voice and data 
signals passed through the test box. The test box further includes circuit boards for 
passing the signals from the input connectors to the jacks, and for passing the signals 

15 from the jacks to the output connectors. First cables are provided for outputting the 
signals from the main distribution frame to the input connectors of the test box, and 
second cables are provided for outputting the signals from the test box to the splitter 
device. 

* Brief Description of the Drawings 

20 Figure 1 is a diagram of a telecommunications system including an 

MDF, a splitter device, a DSLAM, a testing box, and a voice switch; 

Figure 2 is another telecommunications system including an MDF, a 
splitter device, a DSLAM, a testing box, and a voice switch; 

Figures 3 A and 3B are front and side views of an exemplary twenty- 
25 five pair cable connector; 

Figure 4A is a front, perspective view of a test box constructed in 
- accordance with the principles of the present invention; 

Figure 4B is a rear, perspective view of the test box of Figure 4 A; 
Figure 5A is a front, perspective view of a test access board 
30 constructed in accordance with the principles of the present invention; 

Figure 5B is a rear, perspective view of the test access board of 

Figure 5 A; 

Figure 5C is a side, elevational view of the test access board of Figure 

5A; 

35 Figure 5D is a top view of the test access board of Figure 5 A; 

Figures 6 A and 6B show a schematic tracing lay-out for the test 
access board of Figure 5A; and 
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Figure 7 is a schematic view of an alternative jack equipped with a 

monitor port. 

While the invention is amenable to various modifications and 
alternative forms, specifics thereof have been shown by way of example in the 
5 drawings and will be described in detail below. It is to be understood, however, that 
the intention is not to limit the invention to the particular embodiments described. 
On the contrary, the invention is intended to cover all modifications, equivalents, 
and alternatives falling within the scope of the invention as defined by the appended 
claims. 

10 Detailed Description 

In the following detailed description, references are made to the 
accompanying drawings that depict various embodiments in which the invention 
may be practiced. It is to be understood that other embodiments may be utilized, 
and structural and functional changes may be made without departing from the scope 
15 of the present invention. 

Referring now to Figure 1, a telecommunications system 10 is shown 
including an arrangement of telecommunications equipment. The system 10 is 
representative of a telephone carriers system for transmitting voice and data to 
residences and businesses. A main distribution frame (MDF) 12 is linked to a 

20 splitter device 16 (e.g., a card including POTS splitter circuits or ISDN (Integrated 
Services Digital Network) splitter circuits). The MDF 12 is also linked to one or 
more DSLAM modules 18, and a voice switch 19 (e.g., a switch equipped with 
POTS interface line cards or ISDN interface line cards). A test box 23 is positioned 
between the MDF 12 and the splitter device 16. 

25 In use of the system 10, the splitter device 16 receives a mixed voice 

and data signal from the MDF 12. In traveling from the MDF 12 to the splitter 
device 16, the mixed voice and data signal passes through the test box 23. The 
splitter device 16 splits the mixed signal into split signals, and then filters the split 
signals. For example, one of the split signals can be filtered to provide a voice only 

30 signal (i.e., the high frequency data portion of the signal is filtered out), while the 

other split signal can be filtered to provide a data only signal (i.e., the low frequency 
voice portion of the signal is filtered out). The data only signals are passed from the 
splitter device 16 to the DSLAM 18. The voice only signals are passed from the 
splitter device 16 to the MDF 12 for transmission to the voice switch 19. The test 

35 box 23 allows a service technician to readily test (e.g., either intrusively or non- 
intrusively) the mixed data and voice signals passing between the MDF 12 and the 
splitter device 16. In alternative embodiments, the test box 23 can be positioned 

3 
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along the data only or voice only lines to allow such lines to be readily tested. 
Further, although the signal paths have been shown in Figure 1 going in one 
direction, the system is bi-directional. 

Figure 2 shows a similar telecommunications system 10 1 having the 
5 same components as those described with respect to the telecommunications system 
10 1 of Figure 1. However, in the embodiment of Figure 2, voice signals are 
transmitted directly from the splitter device 16 to the voice switch 19. 

Referring still to Figs. 1 and 2, the MDF 12, the POTS splitter device 
16, the DSLAM 18, the test box 23 and the voice switch 19 are typically 

10 interconnected by cables 21. The cables 21 preferably each include multiple pairs of 
conductors for transmitting separate twisted pair signals. By way of example, the 
cables 21 can comprise 25 pair cables (i.e., cables each containing 25 pairs of wire 
conductors for transmitting 25 separate twisted pair signals). Multi-pair connectors 
are used to provide interconnections between the cables 21 and the components of 

15 the telecommunications system 10. For example, multi-pair connectors are typically 
provided at the ends of the cables 21 . The multi-pair connectors at the ends of the 
cables 21 are commonly coupled to corresponding multi-pair cable connectors 
mounted at the equipment to provide connections thereinbetween. 

An exemplary multi-pair cable connector 20 is shown in Figures 3 A 

20 and 3B. The depicted connector 20 is a conventional connector such as a Telco or 
Amp connector. Preferably, the connector 20 is adapted for use with a 25 pair cable. 
Thus, the connector 20 preferably includes 25 pairs of conductors 28. For clarity, 
only two of the pairs of conductors 28 are shown in Figures 3 A and 3B. 

The connector 20 includes a first end 26 defining a receptacle 27 

25 sized for receiving a portion of a mating connector (not shown) connected at the end 
of a cable. The pairs of conductors 28 are positioned within the receptacle 27, and 
are adapted to contact corresponding conductor pairs of the mating connector. The 
conductors 28 extend through the connector 20 from the first end 26 to a second end 
30. Portions of the conductors 28 located at the second end 30 are used to provide 

30 connections to conductor pairs of cables, wires, circuit boards, equipment, etc. 

Figures 4A and 4B illustrate one embodiment of the test box 23 that 
is constructed in accordance with the principles of the present invention. The test 
box 23 includes a generally rectangular housing 40 having a top wall 42 spaced from 
an bottom wall 44, and two side walls 46 that extend between the top and bottom 

35 walls 42 and 44. The housing 40 also includes a front panel 48 defining a front 

plane of the test box 23, and a rear panel 50 defining a back plane of the test box 23. 
The front and rear panels 48 and 50 are preferably removably connected to the top 
and bottom walls 42 and 44 by conventional techniques (e.g., fasteners such as bolts 
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or screws). The side walls 46 include side flanges or brackets 47 for allowing the 
test box 23 to be readily mounted on a rack (e.g., a 23 inch wide rack) 

Referring to Figure 4A, a plurality of normally-through jacks 52 are 
mounted at the front plane of the test box 23. Each of the jacks 52 defines two ports 
5 54. Each of the ports 54 is sized for receiving a tip-and-ring plug 56 as shown in 
Figure 5C. The ports 54 are arranged so as to define an array having a plurality of 
vertical columns. The front panel 48 defines a vertical slot 55 corresponding to each 
of the columns for providing access to the ports 54. Preferably, each column 
includes at least 24 ports. Also, in a preferred embodiment, the front plane includes 

10 a total of at least 528 ports. 

Referring to Figure 4B, a plurality of multi-pair cable connectors 20' 
are mounted at the back plane of the test box 23. Preferably, the cable connectors 
20' are 25 pair connectors adapted for use with 25 pair cables. The connectors 20' 
are arranged so as to define two vertically spaced-apart, horizontal rows. The 

15 connectors 20' include pairs of vertically spaced-apart IN and OUT connectors. As 
shown in Figure 4B, the IN connectors form the upper row of connectors, and the 
OUT connectors form the lower row of connectors. Preferably, each pair of 
vertically spaced-apart IN and OUT connectors corresponds to one of the vertical 
columns of ports 54 located at the front plane of the test box 23. 

20 Still referring to Figure 4B, the rear panel 50 defines a plurality of 

rectangular openings 62 for allowing access to the connectors 20'. For example, the 
openings 62 allow receptacle portions 57 (i.e., the portions of the connectors 20' that 
define receptacles for receiving mating connectors connected at the ends of cables) 
of the connectors 20' to project outwardly from the back plane. Preferably, the test 

25 box 23 includes at least forty-four 25 pair cable connectors. Top and bottom tie- 
down brackets 60 are connected to the rear panel 50 for enhancing cable 
management. 

Circuit boards are preferably provided in the housing 40 for 
electrically connecting each column of normally-through jacks 52 to its 

30 corresponding pair oflN-and OUT connectors 20'. As mounted within the housing 
40, the circuit boards are preferably aligned along vertical planes and are arranged in 
parallel, spaced-apart relation relative to one another. The circuit boards assist in 
maximizing the density of the test box 23 . 

Figures 5A-5D show an example of a test access board 70 constructed 

35 in accordance with the principles of the present invention. The test access board 70 
includes a circuit board 72 having a front end 74 positioned opposite from a rear end 
76. When the test access board 70 mounted in the housing 40, the front end 74 is 
positioned adjacent the front plane of the test box 23, and the rear end 76 is 

5 
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positioned adjacent the back plane of the test box 23. Any number of techniques can 
secure the test access board 70 to the housing 40. As shown in Figure 5 A, the test 
access board 70 is preferably secured to the housing by L-shaped brackets 78 which 
are connected to the board (e.g., by conventional fasteners) and are also connected to 
5 the top and bottom walls 42 and 44 of the housing 40 (e.g., by conventional 
fasteners). 

Referring to Figure 5 A, a plurality of the jacks 52 are mounted to the 
circuit board 72 adjacent the front end 74. The ports 54 of the jacks 52 are aligned 
along a common line or plane. Each jack 52 includes a dielectric housing 80 that 

10 defines two of the ports 54. A plurality of electrical contacts (e.g., springs or other 
contacts) are mounted within each jack housing 80. For example, referring to Figure 
6 A, for each of the ports 54 each jack includes a ring spring 82, a ring normal 
contact 84, a tip spring 86, a tip normal contact 88, and a sleeve contact 90. The 
sleeve contacts 90 are preferably connected to ground. Since the jacks 52 are 

15 normally-through jacks, the tip springs 86 normally engage the tip normal contacts 
88, and the ring springs 82 normally engage the ring normal contacts 84. Thus, 
when no plug is inserted within a port 54, signals will pass from the springs 82, 86 to 
their respective normal contacts 84, 88; By contrast, when a tip-and-ring plug is 
inserted within one of the ports 54, the springs 82, 86 corresponding to the port 54 

20 will be disengaged from their respective contacts 84, 88 thereby preventing the 

signal from passing through the jack. Instead, the signal is passed through the plug 
(e.g., for testing purposes). 

As best shown in Figure 5 A, all of the jacks 52 are mounted on a 
common side of the circuit board 72. Thus, all of the ports 54 are also positioned on 

25 one side of the circuit board 72. The jacks 52 are electrically connected to the circuit 
board 72 by pins 95 (best shown in Figure 5D) that fit within plated through-holes 
formed within the circuit board 72. Separate pins 95 are electrically connected to 
each of the springs 82, 86 and the contacts 84, 88 and 90 of the jacks 52. The pins 
95 preferably project outwardly from the sides of the jack housings 80 that face the 

30 circuit board 72. While multiple jacks 52 are shown mounted to the circuit board 72 
in the embodiment of Figures 5A-5D, it will be appreciated that a single jack 
housing defining all of the ports and holding all of the contacts could also be used. 

Referring again to Figures 5A-5D, the test access board 70 includes a 
pair of IN and OUT connectors 20' mounted to the circuit board 72 adjacent the rear 

35 end 76 of the circuit board 72. In one embodiment, the connectors 20' are 
conventional connectors such as a Telco or Amp connectors. Similar to the 
connector shown at Figures 3 A and 3B, the connectors 20' are preferably adapted for 
use with 25 pair cables and preferably includes 25 pairs of conductors 26' (shown 

6 
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schematically in Figure 6A) positioned within the receptacle portions 57 of each 
connector 20 \ The connectors 20' are electrically connected to the circuit board 72 
by pins 97 (best shown in Figure 5D) that fit within plated through-holes formed 
within the circuit board 72. Separate pins 97 are electrically connected to each of 
5 the conductors 26'. The pins 97 preferably project outwardly from the sides of the 
connector housings that face the circuit board 72. While the above-described 
connectors are preferred, other connectors such ias card edge connectors, wire wrap 
member, etc. could also be used. 

The conductors 26' are preferably electrically connected to the 

10 springs 82, 86 and contacts 84, 88 of the jacks 52 by tracings (i.e., lines of 

electrically conductive material) provided on the circuit board 72. An exemplary 
tracing schematic for the circuit board 72 is shown in Figures 6 A and 6B. As shown 
in Figures 6A and 6B, each pair of conductors 26' of the IN connector 20' (i.e., the 
upper connector) is connected to a corresponding set of tip and ring springs 82 and 

15 86. For example, the uppermost pair of conductors 26' (i.e., conductors labeled 1 
and 26) of the IN connector 20' are connected to the uppermost set of tip and ring 
springs 82 and 86 by tracings 100 and 102. Similar tracings are provided for each of 
the pairs of conductors 26' of the IN conductor 20'. As also shown in Figures 6 A 
and 6B, each pair of conductors 26' of the OUT connector 20' (i.e., the lower 

20 connector) is connected to a corresponding set of tip and ring normal contacts 84 and 
88. For example, the uppermost pair of conductors 26' (i.e., conductors labeled 1 
and 26) of the OUT connector 20' are connected to the uppermost set of tip and ring 
normal contacts 84 and 88 by tracings 104 and 106. 

In use of the test box 23, twisted pair signals are input into the test 

25 box 23 through the IN connector 20'. From the IN connector 20', the signals are 
conveyed by tracings to the tip and ring springs 82 and 86. With no plugs inserted 
within the ports 54 of the jacks 52, the jack circuits are closed such that signals 
travel from the tip and ring springs 82 and 86 to the tip and ring normal contacts 84 
and 88. From the tip and ring normal contacts 84 and 88, the signals are conveyed 

30 to the OUT connector 20' where the signals are output from the test box 23. 

If it is desired to test one of the signals, a tip-and-ring plug is inserted 
into the port corresponding to the signal. By inserting the plug into the port, the 
corresponding tip and ring springs 82 and 86 are disconnected from their respective 
tip and ring normal contacts 84 and 88 (i.e., the circuits are opened), and the signal is 

35 outputted through the plug to desired testing equipment. 

The above-described testing technique can be intrusive in that the 
signal is typically disrupted for testing to be accomplished. In this regard, 
alternative jacks having monitor ports for non-intrusively testing signals could also 

7 
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be used as part of the present invention. For example, a jack 52' having a monitor 
port 54' as shown in Figure 7 could be used. Tip and ring springs 120 and 122 
correspond to port 54'. Resistor elements 110 limit the percentage of the signal that 
is split from the main lines thereby maintaining signal integrity within the main lines 
5 (e.g., less that 10% of the signal is output through the testing plug). By inserting a 
plug within a port such as monitor port 54', a signal passing through the test box 23 
can be non-intrusively tested. The signal can also be fully diverted by inserting a 
plug in port 54. 

The above specification, examples and data provide a complete 
10 description of the manufacture and use of the composition of the invention. Since 
many embodiments of the invention can be made without departing from the spirit 
and scope of the invention, the invention resides in the claims hereinafter appended. 
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WHAT IS CLAIMED IS : 

1 . A telecommunications component comprising: 

a circuit board having a first end and a second end; 

one or more jacks connected to the circuit board adjacent the first end, the 
5 one or more jacks defining at least 24 ports for receiving tip-and-ring plugs, and the 
one or more jacks including electrical contacts corresponding to each of the ports; 
an input connector positioned adjacent the second end of the circuit board; 
an output connector positioned adjacent the second end of the circuit board; 

and 

10 tracings for electrically connecting the input and output connectors to the 

electrical contacts. 

2. The component of claim 1, wherein the electrical contacts of the one or more 
jacks include tip and ring springs electrically connected to the input connector by the 

15 tracings. 

3. The component of claim 2, further comprising tip normal contacts 
corresponding to the tip springs, and ring normal contacts corresponding to the ring 
springs, the tip normal contacts and the ring normal contacts being electrically 

20 connected to the output connector. 

4. The component of claim 1, wherein all of the ports are located on one side of 
the circuit board. 

25 5. The component of claim 4, wherein the input and output connectors are 
mounted on the same side of the circuit board as the ports. 

6. The component of claim 1, wherein the input and output connectors define 
receptacles in which conductors are positioned. 

30 

7. The component of claim 1, wherein at least one of the ports comprises a 
monitor port. 

8. A test box comprising: 

35 a housing defining a front plane and a back plane; 

a plurality of jacks positioned adjacent the front plane, the jacks defining a 
plurality of rows of ports, each row of ports including at least 24 ports, the jacks also 
including electrical contacts corresponding to each of the ports; 

9 
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a plurality of pairs of electrical connectors positioned adjacent the back 
plane, each pair including an input connector for inputting signals into the test box 
and an output connector for outputting signals from the test box; and 

a plurality of circuit boards positioned within the housing, the circuit boards 
5 including tracings for conveying signals from the input connectors to the jacks and 
for returning the signals from the jacks back to the output connectors. 

9. The test box of claim 8, wherein each circuit board corresponds to a single 
one of the rows of ports and a single pair of the electrical connectors. 

10 

10. The test box of claim 8, wherein the electrical contacts include tip and ring 
springs. 

1 1 . The component of claim 10, further comprising tip normal contacts 

15 corresponding to the tip springs, and ring normal contacts corresponding to the ring 
springs. 

12. The component of claim 8, wherein at least one of the ports comprises a 
monitor port. 

20 

13. A telecommunications system comprising: 

a main distribution frame; 

a test box having input and output connectors, the test box also 
including jacks defining ports for allowing mixed voice and data signals passed 
25 through the test box to be tested, the test box further including circuit boards for 

passing the signals from the input connectors to the jacks, and for passing the signals 
from the jacks to the output connectors; 

first cables for outputting the signals from the main distribution frame 
to the input connectors of the test box; 
30 a splitter device for splitting the signals; and 

second cables for outputting the signals from the test box to the 

splitter device. 



10 
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